Percutaneous transluminal angiopl, technique in which a specially de catheter, introduced percutaneous dilate or reopen narrowed or occl in blood vessels. The procedure under local anaesthesia with flui angiographical control in the rad ment by a radiologist experienced i: techniques.
The earliest methods of PTA Dotter & Judkins (1964) employe coaxial catheters as simple dilators. dilatation catheter followed, but ti by Gruntzig and Hopff in 1974 double-lumen catheter, with a stre loon, made the procedure much mo extended its application to a wideX including renal and coronary arter development of this catheter whic new wave of interest in the procedui First reports of successful I femoropopliteal arteries (Dotter & Percutaneous transluminal angio treatment of hypertension due to renal artery stenosis was reported I Gruntzig et al., using a coaxial bz system. Successful renal angiopl1 simpler peripheral type of angiol was described the following year 1979) and this has become the stand Dilatation of transplant renal can also be carried out (Sniderma Compared with surgical revascul; niques, renal PTA is a simple pr does not require general anaesthe patient to be ambulant again 24the procedure and usually requires hospital of only 3 or 4 days.
The commonest indication for hypertension which is believed to re artery stenosis, but deteriorating associated with apparently significa stenosis may be conserved or impr plasty (Schwarten 1980) . In pati nephrectomy for renal carcinoma, coincidental tight renal artery st contralateral side, before surgery, t( function.
As with surgical revascularizz selected for tre i ohype sion due to renal artery stenosis ar ither young or have asty (PTA) is a shown an unsatisfactory response to antihypertensigned balloon sive drug therapy. The relative simplicity of PTA sly, is used to compared with surgery may justify treatment of uded segments older patients known to have renal artery stenosis is carried out whose response to drug therapy has been oroscopic and adequate, with the object of reducing their need liology depart-for drug therapy and conserving future renal funcn angiographic tion. Evidence of increased renin production by the affected kidney appears to be the most useful described by test for predicting success of the procedure in the d a system of control of hypertension, but is not entirely reliable Other types of (Slater 1980 , Schwarten et al. 1980 , Martin et al. ie introduction 1981 , Colapinto et al. 1982 .
of a flexible
The commonest cause of renal artery stenosis is ng plastic bal-atheroma and PTA has particular advantages for re effective and patients who have a relative contraindication to variety of sites, surgery, su&h as angina or recent myocardial ries. It was the infarction. Young patients with hypertension due h stimulated a to fibromuscular dysplasia usually respond very re.
well to PTA, and in these patients surgery should if PTA were in possible be avoided or delayed as the disease may Judkins 1964). be progressive until after the age of 30 (Slater )plasty in the 1980). PTA also has particular value in the man-, atheromatous agement of intrarenal arterial stenosis which is first in 1978 by inaccessible to the surgeon. alloon catheter There is still no reliable noninvasive method for asty using the the detection of renal artery stenosis in patients plasty catheter with hypertension. Excretion urography, isotope (Katzen et al. renography and peripheral venous renin estimalard technique. tion have significant false-negative rates varying artery stenosis between 33% and 44% (Dean & Foster 1977 . Marks & Maxwell 1975) . Venous digital subtracarization tech-tion angiography requires venous catheterization ocedure which but appears to have an accuracy of 80-90% in the sia, allows the evaluation of proximal renal arteries (Harrington -36 hours after 1983) , and combined with renin measurements a total time in may prove to be a valuable screening method (Sos etal. 1982) . renal PTA is Before carrying out angioplasty, abdominal sult from renal aortography and selective renal angiography are renal function essential to define exactly the position, extent and tnt renal artery nature of the renal vascular abnormality. The oved by angiodecision to carry out angioplasty is made after full ients requiring consideration of the clinical, laboratory and angiowe have dilated graphic findings. Antiplatelet therapy (acetylsalitenosis on the cylic acid 300mg daily and dipyridamole 100mg D preserve renal three times a day) is begun two days before and continued for at least three months after the ation, patients procedure. Long-acting antihypertensive agents should be replaced by short-acting drugs, and all of Urology and antihypertensive agents are stopped on the day of the procedure to avoid the precipitous fall in 0 1985 The Royal Society of Medicine 0141-0768/85/050353-03/$02.00/0 blood pressure that occasionally follows successful dilatation.
The procedure is carried out under local anaesthesia with fluoroscopic and angiographic control in the radiology department. Femoral artery catheterization is carried out, and through a precurved selective renal catheter a guidewire is manipulated carefully across the renal artery stenosis. This is followed by an angioplasty catheter with dilatation balloon of appropriate dimensions (4-8 mm diameter) which is inflated within the stenotic segment with dilute contrast medium so that it can be observed on fluoroscopy. Narrowing of the inflated balloon by the arterial stenosis is observed and its disappearance together with a rise in distal arterial pressure indicates successful dilatation (Colapinto et al. 1982 , Cumberland 1983 . Renal angioplasty can usually be accomplished from the femoral artery approach using a standard type of angioplasty catheter, but pronounced downward angulation of the renal artery sometimes necessitates catheterization from the axillary artery or the use of a coaxial catheter system similar 'to that developed for coronary angioplasty (Gruntzig et al. 1978 , Kuhlmann et al. 1980 .
Reports from centres with the greatest experience of renal angioplasty now indicate that technical success of this procedure can be achieved in approximately 90% of patients with renal artery stenosis. Most technical failures result from the inability to insinuate a guidewire or catheter through the stenosis. Following satisfactory angio-' plasty, approximately 36% overall of patients with hypertension followed for up to three years have been cured (diastolic pressure less than 90 mmHg without drugs) and in a further 51% of patients hypertension is significantly improved. Restenosis has been recognized in approximately 6% of patients, occurs mostly within 6 months, and can usually be successfully treated with repeat angioplasty. Complications of the procedure are reported in 6-10% of cases, most spontaneously resolving but with occasional cases of renal artery occlusion (Schwarten et al. 1980 , Martin et al. 1981 , Colapinto et al. 1982 , Tegtmeyer et al. 1983 ). The reported results of surgery for renal vascular hypertension are remarkably similar, but the surgical mortality rate of 2-6% reflects'the inevitable hazards of major surgery in older'patients with vascular disease (Foster et al. 1975 , Lankford et al. 1979 , Lawrie et al. 1980 . Renal transplant artery stenosis occurs in 5-25% of patients (Lacombe 1975) . This may cause hypertension or threaten renal function. Corrective surgery is difficult and risks the loss of kidney function. Percutaneous' renal transplant angioplasty is usually possible using a femoral catheter approach from either the ipsior contralateral side, depending on the position of the anastomosis.. Transplant renal artery stenosis is usually partic'ularly firm and difficult to dilate but even a small increase in the diameter of the lumen can significantly improve function and control hypertension (Sniderman et al. 1980 ). Studies of the mechanism of.balloon angioplasty indicate that the procedure causes endothelial desquamation, longitudinal intimal clefts which may extend into the media, and permanent medial stretching. This produces expansion of the lumen which may enlarge further in. respoflse' to blood flow when freed of the constricting narrowed intima. Subsequently, healing occurs with collagen deposition in the media and a 'fibrous neointima (Castaneda-Zuniga et al. 1980 , Castaneda-Zuniga & Amplatz 1982 . Follow-up studies of PTA in the treatment of iliac artery stenosis show that the results. are comparable with those of surgery (Van Andel 1980) . Although there is still much less experience of renal angioplasty, the procedure appears at present to have a useful place in the management of renal artery stenosis. The short-term results of technically successful renal angioplasty are comparable with surgery, .and the mortality associated with surgical revascularization procedures is avoided. It' should, how-.ever, be remembered that occasionally dissection and occlusion of the renal artery can complicate catheter angioplasty. This requires immediate surgery, and even then there may be permanent loss of renal function. Careful management of hypertension before and after angioplasty is also important, and we' have found it useful to form a team consisting.of a physician with a special interest in hypertension and renal medicine, a vascular surgeon and a vascular iadiologist, to investigate patients with suspected renovascular hypertension, select those for angioplasty and undertake treatment and subsequent follow up.
T-A.S Buist Consultant Radiologist
Royal Infirmary, Edinburgh (1982) 
Diffusion barriers in venous ulceration1
Venous ulcers are a part of the price that man has had to pay for achieving an upright posture. The condition was known to Hippocrates who also recognized the association with venous disorders of the lower limb. The significance of venous thrombosis and deep vein damage was recognized by Gay (1868) and Spender (1868). There is now agreement that persistently elevated pedal venous pressure during exercise, due to incompetence of the calfmuscle pump, is the underlying physiological abnormality in patients with venous ulceration. This calf pump failure may now be quantified by direct measurement of pedal vein pressure (DeCamp et al. 1951 , Arnoldi 1966 or by noninvasive methods such as foot volume (Thulesius et al. 1973 ), strain gauge (Barnes et al. 1975 ) or photoplethysmography (Lindhardt et al. 1982 .
The mechanism by which this venous hypertension produces skin ulceration is less clear. Homans (1917) pointed out that legs with venous ulcers did not always have varicose veins, therefore the term 'varicose ulcer' is inaccurate. Instead he hypothesized that the high venous pressure led to stagnation of flow and tissue anoxia. However, venous blood from limbs with venous ulceration has a higher oxygen content than normal limbs (Blalock 1929 , Fontaine 1957 , a finding which destroys the 'venous stasis' theory.
The explanation of this high venous blood oxygen content was thought to lie in the opening up of haemodynamically significant arteriovenous communications under the skin (Brewer 1950 , Piulachs & Vidal-Barraquer 1953 , Guis 1960 which then caused tissue anaemic anoxia and skin ulceration. However more sophisticated techniques using radioactively labelled aggregates have failed to demonstrate shunting (Lindemayr et al. 1972) .
The most plausible theory for the cause of venous, ulceration has been developed and researched by workers at St Thomas' Hospital in London. Persistently' elevated pedal venous pressure results in an increased tortuosity and dilatation of dermal capillaries (Whimster 1956 , Leu 1965 , Fagrell 1979 , Burnand et al: 1981 . The high venous pressure is transmitted to the intraluminal capillaries, resulting in increased permeability of the capillary'wall particularly to large molecules such as fibrinogen (Leach & Browse 1981 , Burnand et al. 1982b ). The leak of fibrinogen into the interstitial fluid results in the deposition of fibrin in the tissues, which may be demonstrated histologically surrounding the nutrient capillaries in the dermis. This pericapillary fibrin has been variously described by workers as 'PAS-positive material in the papilla' (Leu 1965), pericapillary 'fibrin cuff' (Burnand et al. 1976 (Burnand et al. , 1982b and 'pericapillary halo' (Fagrell 1979) . Similar changes have' been produced in an experimental animal model (Burnand et al. 1982a ).
This condition of fibrin deposition in the tissues has been termed 'lipodermatosclerosis': patients with lipodermatosclerosis -have reduced fibrinolytic activity in their blood and in the veins of both their legs and their arms (Browse et al. 1977 , Wolfe et al. 1979 ), suggesting a primary deficiency. This deficiency leaves these patients unable to cope with the increased load of fibrinogen entering the inter- 
